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Pear (Pyrus communis)                     Achala N. KC  
           Southern Oregon Research and Extension Center  

          Oregon State University 
         Central Point, OR 97502 

 

Study Title  What is the phytotoxicity of GWN-10411 with and without HMO on Comice pear? 

Crop Pear: Comice 

Four programs were evaluated for phytotoxicity on Comice pear. The materials were 
tested at Southern Oregon Research and Extension Center (SOREC) in pear research orchards in 
Central Point, OR in 2017. The treatments were arranged as a randomized complete block 
design. Each treatment was replicated four times with one tree in each replication. Treatments 
were applied using a 4 tank x 25 gallon hand air blast sprayer calibrated to deliver 100 gallons 
per acre. 

The treatments included: 

1. Water-treated control - Applied whenever any other treatments were applied. 
2. GWN-10411 @ 3 fl oz/A – Mixed with water and applied four times during the season  

(no oil adjuvant)  
3. GWN-10411 @ 4 fl oz/A   – Mixed with water and applied four times during the season  

(no oil adjuvant) 
4. GWN-10411 @ 3 fl oz/A plus HMO -  Mixed with water and HMO and applied four times 

during the season     
5. GWN-10411 @ 4 fl oz/A  plus HMO - Mixed with water and HMO and applied four times 

during the season   

 The treatments were applied at pink stage on April 4, petal fall on May 1, 14 days after 
petal fall on May 15, and 28 days after petal fall on June 1.   Incidence of foliar symptoms and 
fruit injury/finish on treated trees were monitored everyday until data were recorded a week 
after each application.  Horsfall-Barett scale were used to rate the foliar injury (Table 1). The 
foliar injury percentages were subjected to analysis of variance using PROC GLIMMIX in SAS 9.4 
(SAS Institute Inc., Cary, NC, USA).  Fruits were harvested at commercial maturity on August 31.  
Fruit russet scale provided by Dr. Johnson ‘s lab at OSU, Corvallis, OR were used to  rate the 
russet symptoms on fruits.   

 Even though some marginal burns and leaf curl were observed on newer foliage with 
GWN-10411 @ 4 fl oz/A plus HMO treatments a week after pink stage application (Figure 1), no 
significant differences in severity was observed among treatments (p > 0.05).  The average 
severity was less than 2% in GWN-10411 @ 4 fl oz/A   plus HMO; and less than 0.5% in GWN-
10411 @ 3 fl oz/A plus HMO and GWN-10411 @ 4 fl oz/A only treatments.  No phytotoxicity was 
observed on GWN-10411 @ 3 fl oz/A only treatments, similar to the control treatments (Table 
2).  
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Table 1. The Horsfall-Barratt scale used to rate the foliar symptoms, the ranges for the 
categories and the category midpoints (Bock et al. 2009). 

Horsfall-Barratt 
category 

Percent ranges True range 
Midpoint for conversion 

(ELANCO formula)a 

0 0 0 0 (0) 

1 0 ± 3 3 1.5 (2.34) 

2 3 ± 6 3 4.5 (4.69) 

3 6 ± 12 6 9.0 (9.38) 

4 12 ± 25 13 18.5 (18.75) 

5 25 ± 50 25 37.5 (37.50) 

6 50 ± 75 25 62.5 (62.50) 

7 75 ± 87 13 81.5 (81.25) 

8 87 ± 94 6 91.0 (90.62) 

9 94 ± 97 3 96.5 (95.31) 

10 97 ± 100 3 98.5 (97.66) 

11 100 0 100 (100) 

a The ELANCO formula was used for conversion when analyzing data 
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Table 2. The effect of treatments on foliar injury of Comice pear 

Treatments Pink stage  Petal Fall (PF)  PF + 14 d  PF + 28 d  

April 4**  May 1  May 15  June 1  

Water-treated control 0* a# 0 a 0 a 0 a 

GWN-10411 @ 3 fl oz/A 0 a 0 a 0.4 a 0 a 

GWN-10411 @ 4 fl oz/A 0 a 0 a 0.4 a 0.4 a 

GWN-10411 @ 3 fl oz/A 
(plus HMO) 

0.4 a 0 a 0.4 a 0.4 a 

GWN-10411 @ 4 fl oz/A 
(plus HMO) 

1.5 a 0 a 0.8 a 0.4 a 

* Transformed arcsine(√x) prior to analysis of variance; non-transformed means are shown. 
Data includes foliar symptoms averaged across four trees (four replications and one tree per 
replication) 

**indicates material was sprayed on that specific date 

# Means within a column followed by same letter do not differ significantly (p = 0.05) based on 
Fischer’s protected least significance difference. 
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Figure 1: Marginal burn on a treatment with GWN-10411 @ 4 fl oz/A plus HMO. The pictures 
were taken a week after the 1st application at pink stage (A, and B) and 28 days after petal fall 
(C).  The red arrows indicates the symptoms. No such symptoms were observed on flower petals 
(D). 
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 No significant fruit russet due to the treatments were observed. However, the orchard 
block was heavily infested with rust mite that resulted into russet symptoms. No significant 
differences on the symptoms were observed as the water treated control were also severely 
russetted due to mite infestation (Figure 2).  This unforeseen damage limited the evaluation of 
fruit injury as russett symptoms. 
 

 

    

  

 

 

 

 

 

 

 

Figure 2: Comice fruits harvested for russet analysis. A) Fruits from Water-treated control; B) 
Fruits from GWN-10411 @ 3 fl oz/A; C) Fruits from GWN-10411 @ 4 fl oz/A; D) Fruits from GWN-
10411 @ 3 fl oz/A plus HMO; and E) Fruits from GWN-10411 @ 4 fl oz/A plus HMO.  
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